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One Overarching Goal

» The purpose of this deliverable 1s to refine the
existing groundwater flow model and improve
the understanding of the direction and rate of
groundwater flow within the aquifers around
the Facility (AOC, 2015)

—~ To do this, the underlying geologic
conditions must be refined and better
understood in light of new data not
available to prior modeling
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The Navy Has Delivered Multiple Models

« Key review questions:
— Do the models represent local heads?
—~ Do the models represent gradients?

Do the models reflect transient aspects?
* Pumping from Red Hill & Halawa shafts
+ Monitoring well “groupings”
— Do transient simulations better past models?

— Are models consistent with geochemistry?
— Are models consistent with COCs?
— Are models parameters justified?
e Will the model inform risk estimates?
— Most uncertain aspect is NAPL
« Where is it presently & in what state?
+ How far/fast could releases travel?
— Is there any basis for down-scaling?
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General Area/Model Map
(Halawa Shaft On, RH Shaft Off)

Halawa Shaft
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Current Model Matrix - 1
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Groundwater Flow Model Report, Red Hill Bulk Fuel Storage Facility, March 2020
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Current Model Matrix - 2
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Groundwater Flow Model Report, Red Hill Bulk Fuel Storage Facility, March 2020

ED_006532_00003140-00006



Model Pumping Conditions

(aka, stress periods)

General Calibration — Amalgamated Data

Strass Perind # Timee {ud} Cizacripion

1 1 Bieady slate, R it Shatt pamping 7.57 nwd, Halaws Shall pumping 6.57 moad
2 16 Trarsisnt responss o sfufling off Red Hilf Shaft

¥ 17 Steady sinte, | Shatt pureping § mod, H3laws Shal pumping 533 oo

4 23 Tear % reEsponse 0 sdling off Halaws Shalt

Verification Calibration — Calendar-Specific Data

Red Hill Bhatt Halawa Shalt
Btress Period # Btart Doz End Dotz Dargtion deys) Total Days Fromipingg dmgd) | Pusping (mgd)
1 H-dan- & 15-dan-18 o 3131
2 5-dan-18 YE-Jan-13 F.5848 5. 3146
3 F7-dan-18 51987
4 a
5 B-Fab-18 o-Fel-18 12,0884

Groundwater Flow Model Report, Red Hill Bulk Fuel Storage Facility, March 2020
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The Primary Issue with Prior Model

(calibrated to drawdown, but not to heads; complexity)
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Head Variance (ft)

6.00

GW Elevation Variance — Transient Models

Modeled Groundwater Elevations Compared to Actual Synoptic Data
Verification Model Variances to Measured Red Hill Area Well
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Recovery (ft)

Well Response Differs in Various Wells
Water Level Recovery Hydrograph: Red Hill Well Series
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Recovery (ft)

Non-Uniform Distance Drawdown Behavior

0.6

Distance-Recovery Plot: Red Hill Well Series - March 2019

0.5

MWws

0.4

0.3

0.2

y =-0.1494Ln(x) + 1.4655 v
2 .
R? =0.7902 w1 © ‘ o

0.1

100.0

1,000.0 10,000.0
Distance (ft)

ED_006532_00003140-00011



Head

Example Hydrographs; M51a Base Case
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Drawedoem

Example Hydrographs; M51a Verification
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Prior Key Parameters v. Navy Models

Oki, 2005 Navy GWFM - avgs

Hydrostratigraphic Unit Kv Kt Kl Kv Kt Kl
Wolcanic-rock aquifer 7.5 1,500 4.500 65 1,000 2,999
Caprock, upper-limestone unit 25 2,500 2,500 0.01 500 500
Caprock, low-permeability unit

Above Waianae Volcanics 0.3 0.3 0.3 0.01 1 1
Above Koolau Basalt, west of Waiawa Stream 0.01 0.01 0.01 0.01 1 1
Above Koolau Basalt, east of Waiawa Stream 06 0.6 0.6 0.01 1 1
Valley-fill barriers 0.058 0.058 0.058 0.01 1 1
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Modeled Gradients Are Too Large
(Red Hill area, no gradient change under pumping)

P Measured, Red Hill Shaft off
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Chloride in Groundwater with Model 51A Paths
(BWS Halawa Pumping, RH Off)

~ Flow path with RH
only pumping

Average Chloride
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DOH Model Review Observations

GWFMs have trouble matching heads, diminishing
reliability
— In transient verification runs
— Same issue as in prior modeling (2007)
*  GWFMs use atypical parameters for Hawaii aquifer
— Ifretained, in depth justification needed
+  GWFMs do not utilize geologic details — SSPA work

— Impact of geologic heterogeneity needs further
evaluation

+  GWFMs do not comport with geochemistry
+  GWFMs do not comport with well responses

+  GWFMs capture zones not supported by field data at
pumping rates similar to those modeled

— Parameters selected overestimate capture potential
— Gradient issues & complexity not covered

» Asthe GWFM’s currently stand, they are not reliable
— For CF&T, risk analyses and mitigation decisions
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Broad CSM Observations

«  The CSM is the basis for the GWFMs

— Contains non-conservative & undemonstrated
conclusions. Agency technical concerns remain

unaddressed!?

T"Whittier, Robert, Groundwater Flow Paths Report, DOH, July, 2019
2DOH CSM Comments March, 2020

» The field and laboratory data collected are of good quality
— But spatial density is a highly limiting factor, especially in
near field areas
« Diastal detections should not be eliminated
— Multiple LOEs indicate probable validity
» Co-located, detections of other fuel constituents
— Little natural organic carbon in these aquifers
+ ie. TPH polars likely originate from fuel
* Thermal interpretations of LNAPL location unsupported
— The are no confirmatory 1n situ data
— No other confirmatory sites

ED_006532_00003140-00018



Broad CSM Observations (continued)

* Holding model & LNAPL approaches are non-conservative

— Underlying petrophysical data are flawed, as noted in
2018 regulatory comments

— Model geometry unsubstantiated by data

— Mass already present and nature and extent of historic
releases are unknown

— Capture of LNAPL releases 1s a transient issue, cannot
be addressed with steady-state approaches
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